This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within tWs document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEOroLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BUNK (usPTO) 



WORLD IKTEUECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 : 
A61B 19/00, 17/02 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 00/42935 

27 July 2000 (27.07.00) 



(21) International Application Number: PCr/USOQ/01571 

(22) International Filing Date: 21 January 2000 (21.01.00) 



(30) Priority Data: 
60^117^33 
09/345.859 
09/489^14 



24 January 1999 (24i)1.99) US 
I July 1999 (01.07.99) US 
21 January 2000 (21.01.00) US 



(71) Applicant: (5ENZYME CORPORATION [-/US]; 15 Pleas- 
ant Street (Connector, P<0, Box 9322. Framingfaam, MA 
^01701-9322 (US). 

an) Inventors LOONEV, (3uistopher, S4 12470 Concord Hall 
Drive, Ali^Bietta, GA 300QS (US). WOLFE. Justin; 10695 
Stroup Road, Roswell, GA 30075 (US). CHARLES. 
Kirk, W.; 1725 Blossom Lane. AusteH. GA 30168 (US). 
STOUT, Jefftcy, T.; 4416ShcrTdl Court, Austell, GA 30106 
(US). NALBANDIAN. Saro; 893 Los Angel es Avenue 
#2, Atlanta, GA 30306 (US). ZWONTTZER, Stephen, 
J.; 450 Loomis Avenue, Atlanta. GA 30312 (US). 
BROWN, Jennie. H.; 10 Rhode lilaru! Avenue, Providence, 
RI 02906 (US). TRAVERS, Lawrence, F.; 1094 Mam 
Road, Westport, MA 02390 (US). MARTIN. Thomas, E4 
21 Borden Street, Rhrerside, RI 02915 (US). VALERIC, 
Michael* A; 44 Ray Road. Wienfliam, MA 02093 (US). 



(74) Agent: ALUSON. Richard, D.; Genzyme Corporation. 15 
Pleasant Street Connector, P.O. Box 9322, Framingham. 
MA 01701-9322 (US). 



(81) Designated States: AE, AL, AM. AT, AU, AZ, BA. BB, BG. 
BR, BY. CA, (31. CN. CR, CU. CZ. DE, DK. DM, EE. 
ES. H. GB. GD. GE, GH. GM. HR. HU, ID, IL. IN. IS. JP. 
KE. KG. KP. KR, KZ. LC, LK. LR, LS. LT. LU. LV, MA, 
MD. MG. MK. MN. MW, MX. NO. NZ, PL. PT. RO, RU. 
SD. SE. SG. SL SK, SL. TJ. TM. TR, TT. TZ. UA, UG. 
UZ, VN. YU. 2:A, ZW, ARIPO patent (GH. GM. KE, LS. 
MW, SD. SL. SZ, TZ. UG, ZW), Eurasian patent (AM, AZ, 
BY. KG, KZ, MD, RU, TJ, TM), European patent (AT. BE, 
CH. cry, DE, DK. ES. FI, FR, GB, GR, IE. IT, LU, MQ 
NL. PT, SE). OAPI patent (BF. BJ, CP, CG, CI, CM, GA, 
(3N, GW. ML, MR. NE, SN, ID.TO). 



Published 

With mtemational search report 

Before the expiratwn of the time Omit far amending the 
claims and to be repuhUduul in the event qf Ute receipt of 
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(57) Abstract 

The present invention relates to an 
improved sled assembly for use widi snr- 
gioal retractors and devices for stabilizp 
; a predetenniruid area of fiie body 
during a turglcal procedure, mote par- 
ticularly to. surgical ntnctars and stabi- 
lizing devices used in connection with 
coronaiy aitery bypass grafting surgi- 
cal procedures, and more spedficaBy to 
a sled assembly having a sled member 
and mounting medianism thereon for use 
with sui^gical redBctois and medical or 
stabilizing devices especially configured 
for use with each odier for such surgical 
procedotes wherein die itlractor includes 
an external rail system which enables the 
surgeon to posttion a stabilization am 
system on atfier of fta anna or fbe radc 
segment of tfieretxaclar and also includes 
a sled assembly which leteasa^y con- 
trols die rotation of die stabOlzfatg device 
in a ftree dimensloial diieetions lelative 
to dte retractor upon actoatidn of a sin^ 
knob or actuator. 
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SLED ASSEMBLY FOR USE WITH A SURGICAL RETRACTOR AND MEDICAL INSTRUMENT 

FIELD OF INVENTION 
The present invention relates to surgical retractors and devices for stabilizing a 
predetermined area of the body during a surgical procedure, more particularly to surgical 
retractors and stabilizing devices used in connection with an improved sled assembly and used 
in coronary artery bypass grafting surgical procedures, and more specifically to surgical 
. retractors and stabilization devices especially configured for use with each other for such 
surgical procedures. 

BACKGROUND OF THE INVENTION 
Diseases of the cardiovascular system affect millions of people each year and are a 
cause of death for large numbers of people in the United States and throughout the world. A 
particularly prevalent form of cardiovascular disease involves a reduction in the blood supply 
to the heart caused by atherosclerosis (coronary artery disease) or other conditions that create 
a restriction in blood flow at a critical point in the cardiovascular system leading to the heart 

One technique for treating such a blockage or restriction is a surgical procedure known 
as a coronaiy artery bypass graft procedure, which is more conimonly known as ''a heart 
bypass** qperatioiL The surgical correction of occluded or stehosed coronary arteries by 
means of bypass graftiiig are probably still the most common procedures performed today, 
especially when multiple grafts are needed. 

In the coronary artery bypass graft procedure, the surgeon either removes a portion of 
a vein fixmi another part of the body for grafting or detaches one end of an artery and cormects 
tibat end past the obstruction in the coronary artery while leaving the other end attached to the 
arterial supply. When using a vein &om another part of the body, the surgeon installs this 
portion at points that bypass the obstruction. In both cases, the objective is to rcsstore normal 
blood flow to the heart 
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In addition, when using this technique the surgeon makes a long incision down the 
middle of the chest, saws through the sternum, spreads the nvo halves of the sternum apart 
and then performs several procedures necessary to connect the surgical patient to a 
cardiopulmonary bypass machine to continue the circulation of oxygenated blood to the rest 
of the body while the heart is stopped and the graft is being sewn in place although such a 
procedure is one common technique for treatment, the procedure is lengtliy, traumatic, 
considerably expensive and can damage the heart, the central nervous system and the blood 
supply. 

Interventional techniques, such as percutaneous transluminal angioplasty (PICA) have 
gained popularity as the method of choice for therapy of atherosclerosis occlusions for several 
reasons. The transluminal approach is a minimally invasive technique that subjects the patient 
to less trauma and less recovery time, especially when compared to bypass grafts which utilize 
homologous tissue, such as s^henous vein grafts. Also, the patient often suffers 
conq>lications at the donor site of the graft that may be worse than the sternotomy and 
anastomosis. 

Although PTCA procedures are often successfiil, complications such as restenosis or 
ftrombosis and embolism can occur. Restenosed vessels may often require surgical 
intervention for correction. ITie surgical correction of restenosis like the conventional 
coronary bypass surgical procedure requires the heart to be stopped and the patient placed on 
a heart/lung bypass machine iluring the procedure. 

In recent years, and in an effort to reduce expense, risk and trauma to the patient, 
physicians have turned to minimally or less invasive surgical approaches to the heart, such as 
intercostal and endoscopic access to the surgical site. With such procedures, the heart is 
beating during the surgical procedure. Thus, there is no need for any form of 
cardiopuhnonary bypass and there is no need to perform the extensive surgical procedures 
necessary to connect the patient to such a bypass machine. 

Such attempts at performing minimally invasive bypass grafting on a beating heart, 
however, have been thought of as being tedious, dangerous and difficult because of the 
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5 delicate nature of the surgical procedure, the lack of adequate access through a reduced 

surgical field, and the lack of a way to adequately stabilize and reduce tissue movement at the 
grail site. Because these procedures are performed while the heart muscle is continuing to 
beat, the blood continues to flow and the heart continues to move in three dimensional 
movement while the surgeon is attempting to sew the graft in place. Also, the surgical 

10 procedure to install the graft requires placing a series of sutures through an extremely small 
vessel and onto tissue that continues to move during the procedure. It is necessary that these 
sutures be ftilly and securely placed so the graft is firmly in position and does not leak. 

There is disclosed in U.S. Patent No. 5,730,757, an access platfonn for the dissection 
of an internal mammary arteiy. The described access platform haslBrst and second blades 

15 interconnected to a spreader member that laterally drives the blades apart or together and 

support pads interconnected to the first blade. A torsional member is operably interconnected 
to the first blade and the spreader member and is used to vertically displace the first blade in 
either direction. Thus, increasing the surgeon's working qjace and visual access for the 
dissection of the internal mammaiy artery. A tissue retractor interconnected to flie blades is 

20 used to draw the soft tissue around the incision away fiiom the suzgeon's work area. It is 
ftirther provided that the access platform can include a port that can be used to mount a heart 
stabilizer instrument 

There also is described in U.S. Patent No. 5,875,782 granted to Ferrari et al. and U.S. 
Patent No. 5,894,843 granted to Benetti et al. an Bppzrstas for stabilizing the predetermined 

25 area on a heart or other organ of a patient to enable a surgical procedure on a beating heart 
The apparatus includes a bifiircated member having two elongated prongs and an elongated 
handle. The handle segment can be movably attadied to a rib retractor so that a person is not 
required to hold the handle segment In one disclosed embodiment, the apparatus further 
includes a device to hold the bifurcated monber in a position against the surface of the heart 

30 sufficienUy so that a stabilizing force is applied against the heart and contraction of the heart 
does not cause either vertical or horizontal motion at flie target site during the surgical 
procedure. 
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5 There also is described in U.S. Patent No. 5,836,3 1 1 granted to Borst et al. an 

apparatus for stabilizing the predetennined area on a heart or other organ of a patient to enable 
a surgical procedure on a beating heart. The apparatus includes a single legged or bifurcated 
member having a plurality of suction members thereon which are attached to the surface of 
the heart using suction pressure. The arm portion of this device can be movably attached to a 
10 rib retractor or other surgical device so a person is not required to hold the handle segment 
and the suction device may be locked into position against ttie surface of the heart 

It is therefore desirable to provide a new system and devices related thereto for 
- stabilizing a predetertnined area ofthe body, such as the heart and method It 
is particularly desirable to provide such a system and devices thereto that arc less complex and 
15 more user friendly in comparison to prior art devices. Such systems and devices thereto 
preferably are simple in construction and less costly than prior art devices. 

SUMMARY OF THE INVENTION 
The present invention features a system for retracting, stabilizing or manipulating a 
predetermined area of a body. The system includes a sled assembly for use with a surgical 
20 retractor, a stabiliz^on aim system or apparatus and a tissue support or stabilization device, 
and methods of use related thereto. Also featured is a system that supports any of a number of 
surgical implmients, for example a diaphragm retractor, a valve retractor, a light or suction 
device for use during a surgical procedure. The stabilization system and related devices and 
apparatuses thereto that are featured herein are particularly advantageous for use in 
25 performing ofF-pump coronary artery bypass grafting procedures in which the heart remains 
beating during the suigical procedure and/or valve surgery where the heart is stopped. One 
advantage of the present invention relates to the use of the external rail system on the arms of 
, the retractor and even more preferably also on flie rack segment of the retractor. The use of 
the external rail systems allows the stabilization arm system to be attached to the retractor at 
30 any desired location and does not require that the stabilization aim system be slid on from an 
end of an arm or specially attached in certain specific locations. Additional^, the sled 
assenibly of the present invention allows for a fidl range of three dimensional motion of the 



4 



wo 00/42935 



PCT/US00/0157I 



5 Stabilization ami which is controlled by a single knob that is easily manipulated by the 
surgeon. 

In a general aspect, the stabilization system of the present invention is preferably used 
for stabilizing a predetermined area of a patient This system preferably includes a retractor, a 
stabilization device for locally stabilizing the predetermined area and a stabilization arm 
10 system that functionally secures the stabilization device to the retractor. The retractor 
preferably includes a rail system having two arms and a rack segment. The rack segment 
interconnects the two arms, for selectively spacing the two anns fix)m each other and for 
- maintaining the two arms in a desired fixed relationship. In a preferred form of the present 
• invention, the two arms and rack segment are configured to receive the connector of the 
15 stabilization arm system at the desired location thereon. 

The stabilization device preferably includes a device of the type commonly known as 
the Cohn Cardiac Stabilizer marketed by the Genzyme Corporation of Cambridge, 
Massachusetts, although horseshoe or suction type devices may also be used. The preferred 
form of the stabilization device is a generally square or rectangularly shaped member having a 
20 planar surface with centrally located opening tfaereixL This opening is the area through which 
the suigeon performs the anastomosis or other procedure on the tissue of the beating heart 
The stabilization device is preferably a two piece member so that once the anastomosis is 
completed, the pieces may be sqparated to remove the device 6om around the anastomosis. 
As described more fiiliy beldw, fl»ible t^es are sutured through the tissue and then threaded 
25 through the stabilizing device. Once the stabilization device is positioned in the desired 
orientation and location in contact wifli the tissue^ the fle3dble tapes are then pulled snug 
tfarou^ the opening of the stabilization device to provide a system which minimizes the 
overall movement of fte predetennined area of fte tissue. 

The stabilization arm system preferably includes an elongated handle having a first 
30 end and a distal connector thereon for releasably connecting the stabilization device to the 
elongated handle first end. This connection allows the stabilization device to be pivotally and 
slidably moved to a desired position mto contact with the predetemuned area of the tissue of 
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5 the patient. The stabilization arm system also includes the sled assembly having a sled 

member for removably securing the stabilization arm system to at least one of the rails on the 
retractor arms and/or the rack segment of the retractor and which is preferably slidable along 
the retractor and a mounting mechanism which releasably engages the handle segment. 
According to one aspect of the present invention, the arms of the retractor are 
10 configured with a jfront edge and a step in the top surface thereof to foim an elongated rail 
surface along substantially the entire length thereof. The stq? is preferably spaced apart a 
predetermined and consistent distance firom the fiont edge and is also located on the 
- interconnecting or rack segment of tfie retractor. Also, the stabilization arm system preferably 
includes the sled assembly having a sled member which is configured to removably engage 
15 the front edge and the step at any desired location on one or more of the anns or the rack 

segment of the retractor. The sled member preferably includes a lever for selectively engaging 
the stqp and jfront edge on the ann or rack segment of the retractor so the sled member is 
removably and slidably secured to the arms or flhie rack segment 

In anofter aspect of the present invention, there is featured a surgical retractor 
20 including two arms, a rack segment and a plurality of sternal blades with at least one blade 
Kctending down^rardly torn eadi aim. Each blade includes an upper portion adjacent to the 
bottom surface of fte ami and a lower section extending distally of the arm. A slot on the 
bottom sur&ce of the aims includes a tapered surface adjacent to the front edge thereof to 
facilitate the placement of the kades on the arms. A lip surface is also located adjacent to the 
25 slots on the bottom surface of the arms to securely retam the blades on the bottom surface of 
the arms during the procedure while still allowing the blades to be easily removable for initial 
positioning and subsequent sterilization following the procedure. 

In yet another aspect of the present invention there is featured a sled assembly 
preferably having a sled member and moimting mechanism that allows the user to retain the 
30 stabilization arm system in sliding and fixed relationships relative to fliereto 

while also allowing for the rotation of the sled member relative to the mounting mechanism 
and therefore, allowing the rotation of the stabilization am and stabilization device, with 
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5 respect to the retractor by manipulating a single knob. Furthermore, the lever on a lower 
portion of the sled assembly allows the sled member to be slidably and fixedly positioned 
along the arms and rack segment of the retractor. Each of these features enables the user to 
detmnine the optimum position for the stabilization ann and stabilization device while 
ensuring that the surgeon's view of the operative area is not unnecessarily obstructed. 
10 Additionally, these features allow the present invention to be used in many different medical 
procedures because of the versatility of system set up and orientation of the components of 
this inventioiL 

Other aspects and embodiments of the invention are more fiilly discussed below. 
" pRJEF DESCRIPTION OF THE DRAWINGS 

15 For a fuller understanding of the nature and desired objects of the present invention, 

reference is made to the following detailed description taken in conjunction with the 
accompanying drawing figures wherein like reference numbers denote corresponding parts 
throughout the several views and wherein: 

Figure 1 is a perspective view of a stabilization system that assists in the stabilization 
20 of a piedetemfiined area of a body according to a first aspect of the present invention with the 
handle rmoved for clarit)^ 

Figure 2 is a perspective view of the stabilization systotn of the present invention with 
the handle removed for clarity and whmin the sled assembly of the stabilization system is 
positioned on the rack segment of the retractor; 
25 Figures 3A and 3B are bottom perfective and bottom isometric views of the 

stabilization system of Fig. 1; 

Figure 4 is a cross sectional view of the rack segment taken generally along lines 4-4 
of Figure 1; 

Figure S is a cross sectional view of the arm section taken generally along lines S-5 of 
30 Figure 1; 

Figures 6A, 6B and 6C arc various elevational views of the stabilization ann system 
and stabilization device of the present invention; 
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5 Figure 7 is a cross-sectional view of the upper portion or mounting mechanism of the 

sled assembly of the stabilization arm system of the present invention taken generally along 
lines 7-7 of Figure 6A; - 

Figure 8 is a side view of the lower portion or sled member of the sled assembly of the 
stabilization aim system ofthe present invention; • ' 

Figure 9 is a bottom view of the lower portion or sled member of the sled assembly of 
the stabilization arm system of the present invention; 

Figure 10 is a bottom view of the retractor of the present invention with the blades 
- removed; 

Figure II is an end view of the retractor of the present invention with the blades 
thereon; 

Figure 12 is a cross sectional view taken generally along lines 12-12 of Figure 3 with 
the blade inserted in the ridged slot of the ann; 

Figures 13A and 13B are top and bottom perspective views of the blade member of the 
present invention; 

Figure 14A is a perspective view of flie lower portion of the sled assembly showing 
the sled member of an altemate embodiment of the present invention; 

Figure 14B is a perspective view of flie upper portion of the sled assembly showing the 
mounting mechanism of the embodiment of the sled assembly of Figure I4A without the sled 
member for darity; and . ' 

Figure 14C is a cross-sectional view of the mounting mechanism of the sled assembly 
of Figure 14B. • 

PESCRIPTION OF THE PREFEPPm FA4ttnppuPTsJT 
Referring now to the various figures of the drawings wherein like reference characters 
refer to like elements, there is shown various views of a preferred and altemate fonn of a 
stabilization system 1 OO according to the present mvention for contributing to the stabilization 
of a predetermined area of abody such as the predetennined area of aheart or other organ of a 
patient to enable tiie physician to perform a suisical operation or procedure on a patient The 
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5 Stabilization system 100 is particularly useful in connection with single or multiple vessel off- 
pump coronary artery bypass surgery on a beating heart through a sternotomy or mini- 
sternotomy incision. 

A surgeon may use the stabilization system 100 to apply a slight contacting or 
compressive force on the heart in the area where the surgical procedure will occur so the 
10 heart's movement at that specific area is diminished. In a preferred form of this invention, the 
stabilization system 100 is used in combination with flexible tapes or sutures or other 
mechanical means so that the surface of the heart is stabilized using a combination of 
- restraining and stabilizing forces. In certain procedures, it may also be advantageous to place 
a traction suture around an artery using a needle and suture thread to occlude the blood vessel. 
15 These suture may then be attached to the stabilizing device so that the flow of blood through 
the blood vessel is selectively restricted. 

Systems for stabilizuig the heart of a patient are particularly useful for various heart 
suturing techniques or procedures. One exanqile of this ^e of procedure is the performance 
of an anastomosis for a bypass graft In this type of procedure, the physician is attempting to 
20 suture the ciicumference of a blood vessel that may be about Inom to a movmg blood vessel 
on the sur&ce of the heart Another area of use of the present invmtion may be m brain 
surgery, heart valve surgery or other types of blood vessel sui^gery where stability is critically 
important to avoid disastrous consequences or where it is desirable to have a precisely defined 
surgical field. One skilled in the art will appreciate that the present invention, although 
25 advantageously suited for heart surgery, can be used at any location on or within the body 
where tissue stabilization or isolation of a predetermined area is desired. This includes, but is 
not limited to, the livcff, kidneys, bladder, stomach, intestines, brain and vascular and other 
soft tissue surgery. 

Additionally, one skilled in Ae art will appreciate, as hereinafter described, that the 
30 siqjporting conq)onents of the system can be readily adapted so that any surgical instrument or 
device can be self-supported during a surgical procedure. For example, it is anticipated that 
the sled assembly 1 40 described below may be used to retain nearly any medical instrument. 
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including valve retractors, graspers etc., so that the retractor 102 operates as an operating or 
surgical platfonn from which the various instruments or devices may be attached using the 
sled assanbly described below. This provides the user with an extremely versatile platform 
that may be used to grasp the handle of various instruments and allow the user to slide and 
rotate the instruments to their desired location along any surface of the platfonn and to also 
adjust the orientation of the instrument as desired in the manner described more fiiUy below in 
the context of the use of the retractor and stabilization device. 

Refening specifically to Figures 1-4, liie stabilization system 100 according to the 
present invention includes a retractor 1 02, a stabilization sub-system or stabilization aim 
system 104 and a stabilization device J 06. The retractor 102 is specifically configured so the 
stabilization aim system 104 can be secured thereto. The retractor 1 02, preferably includes a 
rigid L-shaped member 1 10 having an arm segment 1 12 and a rack segment 1 14. The 
retractor 102 also includes a movable second arm segment 1 1 6 having a handle 1 18 thereon 
which is movably associated with the L-shaped member^l 10, 

The stabilization arm system or sub-system 104 preferably includes an elongate handle 
segment 180 that preferably interconnects the retractor 102 and the stabilization device 106. 
The handle segment 180 preferably includes a iSrst end having a distal coimector 1 81 thereon 
to pivotally and removably retain the stabilization device 1 06 thereon. The handle segment 
180 is attachable to the retractcjr 102 by a connector such as a the sled assembly 140. The 
proximal or second end of the handle segment 180 preferably indiides a knob 184 thereon that 
is rotatable with respect to the handle segment 1 80 to allow 1ht movement of the stabilization 
device 1 06 to be pivotal and/or fixed with respect to the handle segment 1 80 by manipulating 
file knob 184 on the proximal end of the handle segment 180. This arrangement also allows 
the stabilization device 106 to be mountable on and removable 1mm the distal connector 181. 

The preferred fonn of the stabilization device 1 06 is generally a rectangular shape 
having an openmg or wmdow area 190 therein. The stabilization device 1 06 preferably 
includes a first surface 192 that is generally planar and may mclude a textured surface thereon 
to facilitate the engagement between the stabilization device and the tissue of the 
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predetermined area or the heart of the patient. The second surface 194 of the stabilization 
device 106 preferably includes a post member 196 extending therefrom. The post member 
196 is preferably releasably and rotatably engaged by the distal connector 181 on the first end 
of the handle segment 180. 

As described briefly above, the retractor 102 preferably includes a handle 1 1 8 located 
on the second arm segment 116 and the handle 1 1 8 is rotatable for displacing the two arm 
segments 1 12,1 1 6 with respect to each other. In the preferred fomi of this invention, rotation 
of the handle 1 1 8 causes a pair of posts or pinions 1 1 9 to sequentially engage the teeth 1 15 
' located on the outer edge 1 2 lb of the rack segment 1 1 4 to increase or decrease the distance 
between the first and second aimis 1 12 and 11 6. As shown, the handle includes a projection 
177 on the bottom surface thereof which fits in a slot located in the retractor adjacent to the 
aim and rack segment to allow the user to lock the handle into position once the anns are in 
the desired position. This feature is particularly usefiil where the retractor is reused for a 
relatively long period of time for multiple procedures because the pinions and teeth on the 
retractor will gradually wear due to the pressure from the chest of the patient As die wear 
occurs, the pressure 6om the sternum may cause the arms to move towards each other unless 
the arms or handle are retained in a locked position. In a specific illustrative embodiment, the 
rack segment 1 14 is configured with a finochetti type of rack as is known to those skilled in 
the art In conjunction with the handle 1 18, the radc segment 1 14 and movable second arm 
1 16 form a rack and pinion type of means for displacing the arm segments 1 12, 1 16 with 
respect to each other. As shown, this type of rack segment 1 14 includes a plurality of laterally 
extendmg teeth mernbers 1 1 5 that engage the posts 1 19 or similar tooth engaging members 
located in operative contact with the handle 1 1 8 of the second arm segment 116. 

It is anticipated that a variety of mecham'sms may be used to move the second arm 
segment 116 along the rack segment 1 14. For example, a gear mechanism, a slide and locking 
mechanism or similar anangement may be used to accomplish the separation and fixation of 
&e second ami 1 16 with respect to the first arm 112. It is within the scope of the present 
invention, however, for the retractor 1 02 to be configured or designed with any of a number of 
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means known to tliose skilled in the art for selectively displacing the first and second arm 
segments, 1 12 and 116 either towards or away from each other in a parallel, obtuse or acute 
angled manner. 

At least one ann segment and preferably each aim segment, 1 12 and 1 16 respectively, 
and the rack segment 114 are configured so as to each have a front edge surface 120a, 120b 
and 120c extending along the inner surface of each element of the retractor 102 such that the 
front edges of each of the arms and the rack segment face each other. The retractor 102 also 
preferably includes an outer edge surface 121a, 121b and 121c extending along the outer 
sur&ce of the first and second aims, 1 12 and 1 16 respectively, of the retractor 102. A step 
sur&ce 122a, 122b and 122c extends along the top sur&ce of the first and second arms, 1 12 
and 116 respectively, and the rack segment 1 14 in a spaced apart relationship with respect to 
the front edges of each of the sur&ces of the Gist and second arms and the rack segment to 
form an elongate lip or external rail surface on the arms and rack segment of the retractor. 
The step surfaces 122a'-c are preferably located a preset distance back from the front edge and 
forms an acute angle facing away from the front edge thereof on each of the anns and the rack 
segment. As described hereinafter, the front edge surfaces 120a-c and the step surfaces 122a- 
c on the top surface of the arms and rack segment are particularly arranged and configured to 
face each other and so that the sled assembly 140 can be readily secured to the retractor 102 
by engaging the front edge surface (120a, 120b or 120c) and the associated step surface (122a, 
122b or 122c) on each of the first and second aims, 1 12 and 1 16, and the rack segment 1 14. 

As also shown in the top views of die preferred form of the present invention, the front 
edge surfaces 120a and 120c of the first and second arm segments tiiat are adjacent to the step 
8ur&ces 122a and 122c are of a preferably slightly concave orientation such that the mid point 
of the first and second firms are spaced zpzacl fiiom each other a greater distance dian the 
distance of either or both of the inner or outer ends of die first and second arms, 112 and 1 1 6. 
Additionally, the outer edge surfaces 121a and 121c of each arm preferably has a greater 
curvature than the fixmt edge surfaces 120a and 120c of the same arm so that as die retractor 
1 02 spreads the chest of the patient, the modon of separating the first and second arms, 1 12 
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5 and 1 1 6 Js emphasized to increase the amount the chest of the patient is spread. Therefore, ai 
a given distance of separation between the first and second arms, 112 and 1 16, the midpoints 
of the outer surface of the arms will be separated a further distance than at the ends adjacent to 
the rack segment or at the ends furthest from the rack segment 1 14 due to the overall generally 
clam-shell shaped configuration of the preferred form of the present invention. An advantage 
10 of this configuration is that the surgeon is provided with an opening in the sternum of the 
patient that is wider in the center than along the edges so that the most common area of work 
for the surgeon is larger than a conventional retractor for the same amount of separation. 

Additionally, as shown in the drawings, the top surface of each of the arms, 1 12 and 
1 16, preferably include a plurality of slots 123 extending generally peipendicular to the 
15 lengfliwise dimension of each arm. These slots 123 extend from the front edge suriEaces 120a 
and 120c; through the step surfeces 122a and 122c; and to the outer edge surfaces 121a and 
121c, respectively on each of the first and second arms, 1 12 and 116. These slots 123 are 
configured to extend through the fit>nt edge surface 120a and 120c of each arm, 1 12 and 1 16, 
to allow the sled assembly 140 to be moved flierealong while not cutting or interfering with 
20 any sutures that may be positioned in the slots. Additionally, each of the slots 123 preferably 
include a through hole 124 in communication widi the slot and extending tfnough the aim. In 
the preferred use of the present invention, the slots 123 are preferably used to position sutures 
that have been threaded through the pericardium of the patient thereui so that the pericardiiun 
or other tissue is retracted and held out of the line of sight of the surgeon by the sutures to 
25 better expose the heart of the patient With the preferred form of the present invention, the 
sutures and clamps are retained out of the working area of the surgeon. The portion of the 
through hole 124 adjacent to the top and bottom surfaces of the arm are preferably tapered so 
that the distal end of the clanq)S or other instruments that are used to hold the sutures may be 
placed and retained herein during the procedure. By allowing the distal ends of the 
30 instruments to be placed into the dirough holes 124, the sutures are held in a secure position 
during the procedure and may be adjusted as needed at any lime by lifting die instrument and 
then reclamping the suture or releasing the clamp and then pulling the suture through the 
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5 clamp and subsequently closing the clamp while it remains in the through hole. Additionally, 
it is anticipated that some surgeons may use these through holes to suture the retractor to the 
patient to minimize possible extraneous movement of the retractor during the procedure. 

In an exemplaiy embodiment of the present invention, the bottom surface of each of 
the first and second aims, 112 and 1 16, on the retractor 102 include removable sternal blades 
10 130 attached thereto. Each blade 130 is removable so as to facilitate the use of the retractor in 
a fiill or mini-stemotomy procedure by allowing for the selective positioning and q^acing of 
the blades 130 as desired for the particular procedure as well as for resterilization of the 
retractor 102 and blades 130. As illustrated, the blades 130 are positioned along the bottom 
sur&ce of the anns 1 12 and 1 16 and are preferably pivotal in the horizontal and vertical 
15 directions with respect to the arms. The blades 130 are slidable into elongate ridged slots 132 
on the bottom surface of the first and second arms, 1 12 and 1 16. The blades 130 may swivel a 
limited distance and arc selectively positioned in the slots 132 so as to evenly distribute the 
retraction forces or pressure along the contour of the sternum of the patient 

An upper section 134 of each blade 130 is particularly configured to facilitate the 
20 insertion of the blades into the retractor. In particular, Ae upper section 1 34 of the blade 130 
is configured so that an upward extending and generally oblong shaped lip member 136 is 
received in the ridged slots 132 located on the bottom surface of the first and second aims. 
112 and 1 16. This surface fiirt|ier includes a raised ball member 137 which slides in a further 
slot 139 located in the lidged slots. The ball member is slightly depressible so that it may be^ 
25 slid beyond the furtfa^ slot 139 so that during the initial placement of the retractor, the blades 
may be positioned to extend nearly linearly along each aim in an insotion position. As the 
aims are retracted, the inner and outermost blades move to a retraction position to assume a 
sli^tly curved shape. In the preferred form of the present invention, the retraction position 
generally approximates the anatomy of the patient and allows fiie pressure of the sternum of 
30 the patient to be evenly distributed among the blades. The use of the ball member and the 
fintfaer slots and the ridged slots allow the blades to temporarily assume the linear 
configuiation and also rise slightly to provide a lower profile and maintain the retraction edge. 
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Once the blades are inserted into the sternum, the shght release of the pressure during the 
insertion allows the ball member to return to the innermost end of the further slot and the 
blades may pivot slightly in the vertical and horizontal directions so that the blades follow the 
slightly curved shape of the retraction position and provide optimum leverage to retract the 
sternum of the patient 

The upper section 134 of the blade 130 extends generally along the bottom surface of 
the first and second arms, 1 12 and 1 16 and is positioned so the blade 130 extends a short 
distance inwaidly of the fix>nt edge surfaces . 120a and 120c of the arms 112 and 1 16. The 
' blades 130 also include a lower section 138 which extends dovmwardly from the upper ~ 
section 134 of the blade 130 in a curved manner to extend beneath the bottom sur&ce of the 
retractor to readily engage the sternum of the patient The lower section also preferably 
curves backward a short distance towards the outer edge surface 121 of the first and second 
arms, 1 12 and 1 16, to form a blade 130 having an overall C or L shape that facilitates the 
positioning and retention of the sternum of the patient adjacent thereto. Therefore, the blades 
130 m conjunction with the displacement of the first and second arms result in the desired 
retraction of the tissue, bone etc, for the surgical procedure. 

The stabilization sub-system or stabilization aim system 104 of the present invention 
preferably includes an elongate handle segment 1 80 that mteracts with the retractor 1 02 and 
the stabilization device 106. The handle segment 180 is preferably a rigid tubular member 
that includes a distal connector 18 1 on the distal end thereof to pivotally and removably retain 
the stabilization device 106 thereon. The handle segment 180 is attachable to the retractor 
102 by a connector such as a sled assembly 140. The proximal end of the handle segment 180 
preferably includes a movable knob 184 and a fixed knob 1 86 thereon. The movable knob 
184 is connected to an elongate rod that is threaded tfarougih the handle segment 180 and 
extends to the distal connector 181. The fixed knob 1 86 is fixed proximally of the movable 
knob 1 84 on the handle segment 1 80 to allow the user to rotate the stabilization.device 1 06 by 
manipulating this fixed knob 1 86 when the stabilization device 1 06 is connected to tfie distal 
connector 181 of the handle segmoit 180. 

15 



wo 00/42935 



PCT/USOO/01571 



5 As illustrated, the distal connector 1 8 1 consists of a generally bulbous member having 

an elongate slot 1 87 extending through at least one side thereof. The slot 1 87 is sized to allow 
the post member 196 of the stabilization device 106 to pass laterally therethrough to allow the 
stabilization device to be easily mounted on or removed from the stabilization arm system 
104. Additionally, the use of the bulbous shape on the post member 196 and the 
10 complementary shape of the slot 187 allows the stabilization device to be pivotal and rotatable 
about fee handle segment to enable the surgeon to position the stabilization device 1 06 in the 
desired position and against nearly any surface of the heart of the patient. The stabilization 
device 106 is fixed in the desired position relative to the handle segment 180 by rotating the" 
movable knob 1 84 with respect to the handle segment and/or the fixed knob so that a portion 
15 of the elongate rod moves with respect to the outer surface of the handle segment 180 and 
extends into the distal connector 181 to contact and engage the post member 196 of the 
stabilization device 104. This movement of the elongate rod with r^ect to the distal 
connector causes the post member to press against the lower lip surfaces 1 89 of the distal 
coimector. The prefenred, generally pear-like, shape of the distal connector 181 optimizes the 
connection between the distal connector 181 and the post member 196 to enable the 
stabilization device 106 to be selectively retained within flie distal connector 181 while 
allowing for the pivotal and rotational movement necessary for the use of this device m a 
cardiac application where space is at a premium and the device must be as versatile as 
possible to accommodate the surgeons needs without undue experhnentatiorL 

The stabilization aim system 104 of the preferred embodiment also includes the sled 
assembly 140 opcratively connected thereto. The sled assembly 140 is configured so the 
surgeon has multiple axis or three dimensional positioning capability for the stabilization 
device 106 wtile requiring a minimum of manipulation. In an exemplary embodiment, the 
lower portion of the sled assembly 140 has a sled member 141 that includes a front edge lip 
150, a movable second lip 152 and an actuator lever 154. The actuator lever 154 is pivotally 
connected to an elongate slot in the second lip 1 52 by a pin 158 which is preferably oflfset 
with respect to the axis of rotation of the actuator lever 154 so that movement of the actuator 
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5 lever 154 causes the second lip 152 to move towards and away from the front edge lip 150. 
The front edge lip 1 50 is configured so that the interior of this lip confonms generalh* to the 
shape and configuration of any of the retractor front edge surfaces 120a-c. The front edge lip 
150 also includes a portion that extends backwards under the front edge surfaces 120a-c of the 
aims and/or rack segment of the retractor so the front edge lip 150 preferably forms an acutely 
10 angled surface that is easily secured at any location on any of the front edge surfaces 120a, 
120b or 120c of the retractor 1 02, 

As also shown in the drawings, the second.lip 152 of tlie sled member 141 is a 
' semicircular or oblong shaped manber that is disposed in the bottom portion of the sled 
assembly 140 a distance back &om the front edge lip to selectively engage the recessed side of 
15 any of the step surfaces 122a-c of the retractor. The second lip 152 also is generally 

configured so the inside interior surface 151 of the sled member 141 extends arcuately across 
and lies upon the top surface of the retractor 102 between a front edge surface 120a-c and the 
associated step surface 122a-c of the retractor. The second lip 152 is slidably mounted on the 
bottom side of the sled member 141 and is movable in response to rotation of the actuator 
20 lever 154 to form an acute step surfiice ragaging angle between the sled second lip 152 and 
the inside interior surfece 151 to securely retain the selected step surface 120a, 120b or 120c 
therein. 

One skilled in the art would recognize that there are a number of means available in 
the art for removably securing the sled assemblyl40 to the Scont edge surface and step surface 

25 122a-c of the retractor. For example a wing nut or simila- threaded type of arrangement 
where the wing nut would act on the vertical surface of the retractor step may be used. 
However, the use of the actuator lever 154 of the preferred embodiment provides the surgeon 
with a quick and simplt means for attaching the sled assembly 140 to any desired location on 
the retractor 102 wifli a single handed operation of the actuator lever 154. Additionally, the 

30 distance of travel of the actuator lever 154 is chosen so as to be preferably less than about 1 80 
degrees to further facilitate the smgle handed attachment of the sled memb^ 141 of the sled 
assembly 140 to the retractor 102. Additionally, the actuator lever 154 is preferably 



17 



wo 00/42935 



PCT/USOO/01571 



5 positioned on the side of the sled member 141 which is adjacent to the outer edge surfaces 
12Ia-c of the retractor 102 so as to not interfere with the operative field or vision of the 
surgeon. 

In an alternate embodiment, a cam shaped member may be located on the bottom 
surface of the sled member instead of the second lip 152 described above. The cam shaped 
10 member may be formed as a generally circular member that is configured with a flat region or 
at least one part of the circumfisrence. To place the sled assembly onto the retractor of this 
embodiment, the actuator lever may be rotaed so that cam is rotated and the flat side of the 
- cam feces the sled tont edge lip. A&jsr the sled member of thc-sled assembly is placed on the 
retractor, the actuator lever is again rotated so the curved portion of the cam will come into 
15. contact with and engage the vertical surface of the retractor steps. 

As indicated above, rotation of the cam may be accomplished by rotation of the 
actuator lever and the actuator lever is movable between various positions wherein the cam is 
fiilly contacting, partially contacting or spaced apart fiom the top surface and step of the 
retractor. It is within the scope of the present invention, however, for the cam to be spring 
loaded such that the cam automatically rotates so the curved portion of the cam contacts the 
retractor step whei the actuator lever is not being held by the smgeon. In other words, the 
cam may be biased so that the curved portion of the cam feces the sled front edge lip. 

It is within the scope o( the present invention for &e cam or second lip to have any 
geometric configuration or shi^e consistent with the preferred features of the present 
invention, fiir example, some of these prefenred features relate to the ease and vosatility of 
removably mounting flie 141 onto and removing the sled assembly 140 fiom the retractor 102. 
For example, directly mounting and directly removing the sled membor without being 
required to slide the sled memba* 141 on and off the ends of die aims of the retractor 102 as 
well as for providing the ability to mount the sled assembly 140 onto the rack segment 1 14 of 
the retractor. Furthermore, the ability to mount the sled assemblyl40 on any one of the arms 
and rack segment on a temporary basis and flien being able to slide the sled assembly into the 
final desired position is an advantage over die currently available retractors. This is 
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particularly true in the preferred fonn of the present invention where, in the midway position 
of the actuator, the actuator lever will cause the retention of the sled member on the retractor 
while allowing sliding movement therebetween. The actuator lever may then be moved to 
the engaged position to lock the sled member 141 and therefore, the sled assembly 140 of the 
stabilization arm system 104 in the desired position on the retractor. 

In the preferred embodiment of the present invention, the sled assembly 140 also 
includes an upper portion or mounting mechanism 143 that preferably includes a knob 160, a 
stabilization arm clamp 162, a sled pin clamp 166, and a threaded rod 170 therein. The 
• mounting mechanism 143 portion_of the sled member 140 provide the surgeon with the 
rotational movement of the stabilization ami system 104 in a combination of horizontal and 
vertical directions as well as allowing for the sliding and rotational movement of the handle 
segment 1 80 tfaeretfarough, all of which are advantageously controlled by the operation of the 
single knob 1 60 that is located along the periphery of the operative field and which improve 
the ability of the surgeon to position the stabilization device 106 in the desired position. 

The sled pin 1S8 extends upwardly fiom the sled member 141 of the of fbe sled 
assembly 1 40 to fomfi a first or horizontal axis of rotation between the sled member of &e sled 
assembly that includes the front edge lip ISO, second lip 152 and the actuator lever ISA 
described above and the mounting mechanism 143 of the sled assembly as described below. 
As shown, the sled pin 158 is also preferably ofiset from the axis formed by the knob and 
threaded rod of the upper portion to allow the mounting mechanism 143 of the sled assembly 
140 to be rotated about the sled member 141 of the sled assembly 140 so that the handle 
segment is movable relative to the front edge sur&ces of the retractor as desired by the 
surgeon. This arrangement also enables the sled member of the sled assembly to be rotatable 
with respect to the moimting mechanism 143 of the sled assembly 140 independently of 
whether or not the sled member 141 is locked into position along the aims and/or rack 
segment of the retractor. Furthemiore, this arrangement enables the sled assembly to be 
movable along the retractor indq)endmtly of whether or not the sled member is locked into 
position relative to the mounting mechanism of the sled assembly. Additionally, this 
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5 orientation allows the mounting mechanism of the sled assembly to be preferably positioned 
directly above the front edge of the retractor as shown and significantly increases the range of 
motion of the sled assembly and therefore the range of motion of the stabilization arm and 
ultimately significantly increases the versatility and range of motion for positioning the 
stabilization device. For example, rotation of the mounting mechanism 143 of the sled 
10 assembly 140 and stabilization ami system 104 will allow the user to position the aperture 
inwardly of the front edge suriaces of the retractor so that the stabilization device 106 may be 
positioned beneath the aims and/or rack segment This orientation is particularly useful in 
. - situations where the posterior surfece of the heart is being operated on as well as in certain 
situations where the selected portion of the heart is manipulated to a side of the operative 

15 field. This type oforientation may require the handle segment to be oriented at an angle 
which is generally greater than peipendicular to the width dimension of the arms or rack 
segment. Ahemately, the sled pin may be oriented at an acute angle relative to the horizontal 
surfece of the retractor to cause the mounting mechanism of the sled assembly to extend 
inwardly of the front edges of the anns and rack segment to further increase the versatility of 

20 the present invention by providing a lower profile approach to the desired location in the 
patient 

The sled pin 1 58 is rotatably received in a recess or pocket 168 that is fonned in left 
and right sections of the sled pi^ clamp 1 66 on the mounting mechanism 143 of die sled 
assembly 1 40. In the preferred form of the present invention, the pocket may include a 
25 separate metai clamp member that is fixedly positioned m the pocket and is compressible in 
response to movement of the knob 160. The addition of the separate clamp member in the 
pocket 1 68 provides a further gripping surface that enables the sled pin and sled pin clamp to 
fixedly engage each other when the knob is rotated, thereby retaimng the stabilization device 
in the desired position once the sui;geon rotates the knob 160. In tiiis way, and as described 
30 hcrehafter, the momitingmechamsm 143 can be rotated horizontaUyielatve to the retra^^ 
by the suigeon about the sled pin 158 to facilitate the secure rotational positioning of the 
stabilization ann system 104 and stabilization device 106 at the desired predetennined area on 
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the heart of the patient as well as to move the handle segment closer to or further from the 
front edge surfaces of the retractor. 

The left and right sections of the stabilization arm clamp 162 on the mounting 
mechanism 143 are configured so as to fomi a through aperture 164 therein. This apenure 
1 64 is preferably offset from the rotational or horizontal axis of the knob 1 60 and threaded rod 
170 to increase or decrease height of the aperture relative to the retractor thereby changing the 
angle of approach of the handle segment 180 to the operative field. As shown, the prefenred 
configuration orients the aperture 164 above the rotational axis of the knob 160. If desired by 
- the surgeon, the aperture 164 and therefore the handle segment 1 80 may be positioned below 
flie rotational axis of the knob so that the handle segment will approach the operative field at a 
lower angle. The aperture 164 slidably and rotationally receives the handle segment 1 80 of 
the stabilization aim system 104 therein. The stabilization arm clamp 162 is rotatably 
disposed about the threaded rod 170 to allow the handle segment to be rotatable in a vertical 
direction relative to the retractor. Therefore, the prefeired form of the stabilization arm clamp 
is movable about the longitudinal axis of the threaded rod 170 as well as being separately 
rotatable and slidable with respect to the aperture 164. The rotational surfeces between the 
stabilization ann clamp 162 and the sled pin clamp 166 may also preferably have a plurality 
of complementary ridges and valleys thereon so as to fonn a poker chip type surface on each 
of these surfaces of the clamps. The use of this type of surface preferably allows flic vertical 
rotation of the handle segment relative to the retractor. This arrangement also limits the 
rotational movement of the stabilization arm clamp 162 with respect to the sled pin clamp 166 
when the knob 160 and threaded rod 170 are intermediately or fully tightened by providing an 
additional source of friction that must be overcome to rotate the handle segment with respect 
to the stabilization arm clamp 1 62 and sled pin clamp. Additionally, the use of this type of 
surfiu^e between the clamps, facilitates the fine positioning of the stabilization device 106 by 
preventing the rotational movement of the stabilization arm clamp 1 62 while the suxgeon is 
still able to overcome the fiictional resistance to the rotational and sliding movement the 
handle segment 1 80 when the knob 160 is not fully tightened. 
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The prefeired form of the present invention also includes the threaded rod 170 that is 
fixedly attached to the knob 160 and extends between the knob 160 and the outer section 167 
of the sled pin clamp 1 66 on the mounting mechanism 143. In this way, and as described 
hereinafter, die stabilization arm clamp 162 and thus the handle segment 180 of the 
stabilization arm system 104 can be rotated by the surgeon about the threaded rod 170 prior to 
the knob 1 60 being rotated to a fully engaged position wherein relative movement is 
prevented. Additionally, the handle segment 180 may also slide and/or be rotated with respect 
to the stabilization arm clamp 162 through the ^crture 164 to facilitate positioning of the 
-stabilization device 106 through the manipulation of an actuation member such as the single 
knob described herein ^r through a single lever or handle. 

The knob 160 is secured to one end of the threaded rod 1 70 and the other end of the 
rod engages the outer section 167 of the sled pin clamp 166. The sled pin clamp 1 66 and the 
stabilization arm clamp 162 are each located offset from and rotationally about the threaded 
rod 170. The rotation of the knob 160 in one direction (e.g., clockwise direction) moves the 
, left and right sections of each of these clamps towards each other (i.e., compresses the 
clamps) so as to clamp onto each of the sled pin 158 and the handle segment 180 respectively. 
The compression of the sled pin 158 by the sled pin clamp 166 limits the rotational movement 
of the sled member 141 of the sled assembly 140 with respect to the mounting mechanism 143 
of the sled membo- 140 thereby limiting the generally horizontal movement of the 
stabilization arm system 104 with respect to the retractor 102. The compression of the handle^ 
segment 180 by the stabilization arm clamp 162 prevents the rotational and sliding movement 
of the handle segment 180 through the ^erture 164 and thmfoze causes the stabilization 
device 106 to be held in a fixed position relative to the sled assembly 140 and die retractor 
102. 

Similarly, rotational movement between the stabilization arm clamp 1 62 and the sled 
pm clamp 166 is limited by tightening the knob 160 to a fully et^aged position to limit the 
genmlly vextical rotation and vcp or down movonent of the stabilization arm system 104 with 
respect to the retractor 1 02. Rotation of the knob m the opposite direction (e.g., 



22 



wo 00/42935 



PCT/USOO/01571 



counterclockwise direction) causes each of these clamps 162 and 166 to separate and enable 
the clamps to be rotatable about the sled pin 1 58 and/or the threaded rod 1 70, In the preferred 
fomi of the present invention, each of the clamps are biased in the open position to facilitate 
the separation of the clamps as the knob is rotated in this position although other predisposed 
positions may be utilized. Additionally, the handle segment 180 may slide and rotate within 
the stabilizer arm clamp 162 and through the aperture 1 64. As one skilled in the art would 
appreciate, the knob 160 may be rotated in the direction of clamping so as to increase the 
resistance of rotation about the sled pin 158 and to increase the resistance to sliding and/or 
• rotatiori of the handle segment 1 80 in the aperture, without completely preventing such 
rotation and/or sliding. This may be done to facilitate the precise positioning of the 
stabilization device 106 by the sui^eon. Additionally, the clamps 162 and 166 may be 
. arranged so that the initial rotation of the knob 1 84 may first allow horizontal movement, 
vertical movement or release of the handle segment 180 prior to the release of the sled pin 
I58» sled pin clamp/stabilization damp int^ace or the handle segment 1 80 as desired. For 
example, the clamps 162 and 166 may be arranged to initially allow for or prevent the rotation 
of the stabilization arm clamp 162 relative to the sled pin clamp 166. Thereafter, the clamps 
162 or 166 may release the sled pin 158 and handle segment 180 at the same time or 
sequentiaUy. Although the prefenred form of the present invention is described herein as a 
knob, it is anticipated that a lever or similar actuation member may be used to accomplish the 
desired, orientation of the stabilization device 106 relative to the retractor 102. Additionally, 
the preferred form of the present invention consists generally of the knob, the sled pin clamp 
and then the stabilization clamp. It is anticipated that this order may be adjusted such that the 
knob is centrally located or the stabilization clamp is located adjacent to the knob with the 
sled pin clamp being spaced apart therefixim. Additionally, the use of the sled assembly 
having the mounting caechanism and sled member may be modified to provide a single 
mmber or a different combination of rotational movements between the components. 

Figures 14A, 14B and 14C are illustrative of an alternate form of the sled assembly 
240 of the present invention having the mounting mechanism 242 and the sled member 244 as 
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5 described herein. The mounting mechanism 242 of the sled assembly 240 of this embodiment 
preferably includes a knob 260, a stabilizer ann clamp 262, a sled pin clamp 266 and a 
threaded rod 270. The sled pin 258 on the sled member 244 of this embodiment is rotatably 
received in a pocket 268 that is formed in the right and left sections tjf the sled pin clamp 266 
on the mounting mechanism 242 of the sled assembly 240. hi this way, and as described 
10 previously, the mountmg mechanism 242 of the sled assembly may be rotated by the surgeon 
about the sled pin to feciUtate the positionmg of the stabilization device at the desired location 
on die patient 

The left and right sections of the stabilizer arm clanqj 262 are configured so as to form 
a through ^erture 264 that slidably.recdves a portion of the handle segment 1 80 therein. The 
15 stabilizer aim clamp 262, as shown in Figure 14C, is offiet and rotatably disposed about the 
threaded rod 270. The threaded rod 270 extends between the knob 260 and the outer section 
267 of the sled pin clamp 266. In this way, the handle segment can slide within the stabilizer 
arm clamp 262 through the aperture 264 to facilitate positioning of the stabilization device in 
flie desired orientation and location adjacent to the desired tissue of the patiait Additionally, 
20 in this enabodiment, the stabilizer aim clamp 262 is positioned adjacait to the knob 260 as 
compared to fte prior embodiment wherein the sled pin clamp 166 was positioned adjacent to 
flie knob 160. This orientation m the present embodiment allows for a rotational movement of 
the handle segment relative to the retractor and sled pin that is dififerent ftom the rotational 
movement as described above witii the prior onbodimeat 
25 "nwlowb 260 ofthe present embodiment is sectired to one cad ofthe threaded rod 270 • 

and the offier end of the rod flireadedly engages the ftieaded iq>eiture in a bushing 272 that is 
secured to the outer section 267 of the sled pin damp 266. As also ihown in Figure 14C, eadi 
of the sled pm clamp 266 and the stahiUzer arm damp 262 are located adjacent to and ofl&et 
from the threaded rod and between the outer section 267 and the knob 260. Thus, rotation of 
30 the knob 260 in one direction (e.g., clockwise direction) moves the left and right sections of 
each of ttiese clamps towards each o&er ^.e., compresses the clamps) so as to clamp onto 
eadi of the sled pm 258 and the handle segment so the stabilization device is retained in a 
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fixed position relative to the retractor. Correspondingly, rotation of the knob in the opposite 
direction (e.g., counterclockwise direction) causes each of these clamps 262 and 266 to 
release due to the preferred opening bias of the clamps. Therefore, the mounting mechanism 
of the sled assembly may be rotated about the sled pin and the handle segment may be moved 
relative to the aperture and/or the threaded rod as desired by the surgeon. The operation and 
structure of the sled member 244 of this embodiment is similar to the operation and structure 
of the sled member of the prior embodiment and therefore, for the sake of brevity, will not be 
repeated at this time and reference should be made to the discussion set forth above. 

The use of the stabilization system 100 according to the preferred aspect of the present 
invention can be best understood bom the following discussion with reference to the 
drawings. Al&ough the following discussion makes reference to the use of the stabilization 
system specifically in cormection with a coronary artery bypass grafting surgical procedure, 
the use of the stabilization system of the present invention is not limited to such uses. 

After s^propriately px^aring and positioning the patient for the surgical procedure 
and completing those actions required in advance of the use of the stabilization system, the 
arms 1 12 and 1 16 of ihe retractor 102 would be closed such that the upper portion 134 of the . 
blades 130 are generally abutting each other. The surgeon then positions &e lower sectians 
138 of each of the blades adjacent to flie incision and pushes down on the retractor or 
otherwise manipulates the blades and the patient so the blades are pushed flm)Ugih the incision 
and past the stemum. 

After inserting the retractor, the surgeon displaces the two retractor arm segments 
1 12,1 16 with respect to each other by rotating the handle 1 1 8 on the second arm segment 116. 
As the surgeon opens the stemiun of the patient, they also release any underlying connective 
tissue and open the pericaniium surrounding the heart of the patient In order to provide for 
visualization of the heart, the pericardium that sunounds the heart is retracted by placing 
sutures (not shown) through the pericardium and then threading the sutures through the slots 
123 on tiie retractor arms to ensure that the sutures are spaced npsxt fcom the operative field. 
As mentioned above, the clamps (not shown) holdmg the sutures may then be positioned in 
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the slots so that the distal end of the clamping instrument is positioned in the through holes 
124. This allows the sutures and clamps to be positioned out of the way of the surgeon for the 
subsequent procedure. After performing any subsequent actions to fiirther open the sternum 
of the patient to create the desired field of view and assess the viability of the heart to perform 
the bypass grafting procedure on one or more vessels, the surgeon mounts the stabilization 
aim system 104 onto one pfthe retractor ami segments 112,116 or the rack segment 114in 
the position that they anticipate will provide the best access while minimizing the obstruction 
of their view for the particular procedure. ' 

It should be recognized that the bypass grafting procedure may involve the arteries or 
branches thereof on nearly any surfece of the heart including the posterior or backside of the 
heart Therefore, having the capability to mount the stabilization aim system to die rack 
segment 1 14 or either of the arms, 112 or 1 16, of die retractor can be particularly 
advantageous. With the preferred form of the present invenUon, the stabilizatioii arm system 
1 04 may be positioned near the top of the operative field on the rack segment 1 14 rather than 
only along the sides of the operative field. The retractor 102 is typically arranged on the body 
so the throat of the retractor faces the head of the patient and the surgeon is ^ically located 
on one side of the patient while An assistant is located on the other side of the patient and 
instruments are passed across the body of the patient throughout the procedure. Therefore, 
with the preferred form of die present invention, the surgeon has ah additional sur&ce to 
choose ftom when they are deciding v*ioh surface will provide the best access to the desired 
sur&ce of the heart while not interfering with tho jooceduze. 

To mount the stabilization arm system 104 onto iba retractor 102, the surgeon rotates 
the sled actuator lever 154 of the sled member 141 so the second lip 152 is in a disengaged 
portion and is spaced fiom the finnt edge lip 150 of the sled manber 141. After so 
configuring the sled member 141 of the sied assembly 140, the surgeon positions the sled 
assembly 140 on the retractor 1 02 at any of a number of available positions on the arms, 1 1 2 
and 116, orthe rack segment 114 by positioning the fiont edge lip 150 over the fiont edge of 
the selected arm or rack segment. With the preferred configuration of the sled assembly 140, 
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the surgeon need not slide the sled member along the entire length of a retraclor arm or be 
required to select from a limited number of predetermined positions, but can place the sled 
member 141 of the sled assembly 140 directly at the desired position. In this way, a surgeon 
can removably position the sled assembly 140 anywhere on the rack segment 1 14 or the arms 
11 2, 11 6 of the retractor 1 02 without having to first assemble the retractor with a sled 
assembly 140 initially positioned in any of these predefined areas. An advantage of this 
configuration is that the sui^eon may initially position the sled member 141 of the sled 
assembly 140 in a position tfiat they anticipate will be close to where they will ultimately want 
-it. 

If during the procedure, a different location is needed or provides better access, the 
suxBeon may either slide the sled member 141 of the sled assembly 140 along the previously 
selected arm or rack segment to the desired location or they may remove the sled assembly 
140 from the retractor and try various locations to see which location on the aims and rack 
segment provides the best access for the particular procedure. In addition, such a sled 
assembly configuration also allows the sin^eon to perform certain surgical procedures without 
having to worry about the sled member 141 cuttmg or interfering with any sutures ftat may be 
passing over the retractor while positioning the sled assembly 140. Furthennore, if multiple 
blood vessels are operated on or access to multiple surfaces is desired, the orientation of the 
sled assembly may be readily adjusted to accommodate the needs of the particular part of the 
procedure. 

The surgeon may next fix the sled member in place by positioning the front edge lip 
150 of the sled member 141 over the front edge surface 120a, 120b or 120c on the desired 
area of the retractor 1 02 and then rotating the sled actuator lever 1 54 partially or fiilly, as 
desired, so the second lip 152 contacts and engages the vertical extending surface of the 
corresponding step surface 122a-c on the retractor 102, Once the surgeon has placed the sled 
member of the sled assembly on the retractor, they may then initially position the stabilization 
device 106 near the ultimate desired location along the surface of the heart by loosenmg the 
movable knob 184 and rotating the fixed knob 186 as well as loosening the knob 160 on the 
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mounting mechanism to orient the stabilization device 106 and stabilization ann system 1 04 
in the tentative desired position. It should be recognized that this process may be repeated as 
often and whenever necessary to modify the position of the stabilization device 106 at the 
desired location or area of the heart or other tissue to be contacted. 

Thereafter, the surgeon may loosen knob 1 60 and rotate the mounting mechanism 1 43 
of the sled assembly 140 about the sled pin 158 and also move the handle segment 180 
lengthwise and/or rotationally with respect to the sled assembly 140 to position the handle 
segment within the stabilization ann 162 clamp through aperture 164 so as to position the 
' stabilization device 106 with respect to the predetermined area of the heart or other tissue to 
be contacted. Once the surgeon is satisfied with the location of the stabilization device 106 on 
the heart or other tissue of the patient, the surgeon may tighten knobs 1 60 and 184 to ensure 
that the stabilization arm system 104 and stabilization device 106 are retained in the desired 
position throughout the remainder of the procedure. Once the stabilization device 106 is in 
the desired contacting relationship with the predetermined area of the heart or other tissue, the 
surgeon may tighten the knob 160 of the sled assembly 140 so as to prevent further rotation 
about the threaded rod and the sled pin and also to prevent sliding of the handle segment in 
the apexture. The suxgeon naay also tighten the knob 184 of the handle segment 180 so as to 
ti^tm the connection between tibie distal connector 181 on the handle segment and the post 
member 196 on the stabilization device 106 prevent fiir&er motion of the stabilization device 
106 about the end of the stabilization ami system 104. 

After completing the grafting procedure, the surgeon may then remove the 
stabilization arm system 104 and stabilization device 106 by essentially reversing the above 
described steps or the surgeon may simply release the actuator lever 154 of the sled member 
141and remove the entire stabilizatio];! aim system and stabilization device from the operative 
field. Similarly, the actuator lever of the sled member may be moved to a position between 
the engaged and disengaged positions so that the stabilization arm system may be moved out 
of the way while a subsequent procedure is performed or to attach a new stabilization device 
thereon. Alternately, the knob may be rotated and the handle segment and stabilization device 
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5 may be rotated out of the way or to the next desired location while the sled member is retained 
in the same position along the retractor. 

In the foregoing discussion, the stabilization system of the present invention is 
described in terms of clamping and supporting a stabilization device. It is within the scope of 
the present invention, however, for the system to be configured to removably secure any of a 
10 number of surgical instrumentalities to the retractor or other operative base member. 

Additionally, although one stabilization am is described as being in use at a time, it is within 
the scope of the present invention for plurality or a multiplicity of stabilization aims to be 
- secured to the retractor. For example, one stabilization arm system could be provided to _ 
support a diaphragm retractor and another stabilization arm system provided to si^ort a 
IS tissue stabilizer, suction device and/or a blower/mister device. 

Although preferred raibodiments of the invention have been described using specific 
temis, such description is for illustrative purposes only, and it is to be understood that changes 
and variations may be made without departing fiom the spirit or scope of the following 
claims. 
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Wliat is claimed is: 

1 . A system for lise in a surgical procedure on a patient, comprising: 

a retractor having a plurality of retractor arms thereon wherein said retractor arms are 
movable with respect to each other, 

a stabilization arm system operatively positionable with respect to said retractor and 
said stabilization arm system including a holding inember being sized to hold a medical 
device in a desired position during a medical procedure; 

the stabilization ann system including a connector which is selectively mountabl^ 
at least a portion of said retractor; 

the connector having upper and lower portions wherein said upper portion is movable 
about the lower portion and the lower portion is cpnnectable to the retractor; and 

the holding member being movable in aplurality of directions relative to the retractor. 

2. The system of claim 1 wherein said retractor includes a plurality of retractor arms 
and an intercoxmecting segment and said connector is slidable along at least a portion of each 
of said retractor amis and said interconnecting segment 

3. The system of claim 2 wherein each of said retractor arms and said intercoxmecting 
segment have a top surface and a raised elongate member thereon and said coimector is 
slidable tiierealong on each of said retractor arms and said interconnecting segment. 

4. The system of claim 1 wherem smd holdirig member is compressible about the 
medical device in response to movement of a member on the upper portion of the connector. 

5. The system of claim 4 indierein movement of said member on the upper portion in a 
first direction engages the holding member and movement of the member in a second 
direction enables flie movemrat of the medical device in the holding member. 
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6. The system of claim 1 wherein said connector includes a iSrst member on the lower 
portion thereof and the first member is movable between engaged and disengaged positions to 
engage and disengage said stabilization ami system from said retractor and at least a portion 
of said connector is rotatable with respect to said retractor in said engaged and disengaged 
positions of said first member on the lower portion of the connector. 

7. The system of claim 6 wherein said first member thereon is movable between 
engaged and disengaged positions to engage and disengage the stabilization arm system from 

- said retractor and said connector is slidable with respect to said retractor in a partially 
disengaged position of said first member and fixedly engaged in nonslidable contact with 
respect to said retractor in said engaged position of said first member. 

8. The system ofclaun 7 wherein said holding member is movable between engaged 
and disengaged positions to engage and disengage the medical device and said holding 
member is movable relative to said retractor in said engaged and disengaged positions of said 
first member. 

9. The system of claim 1 wherein said connector includes a pin member extending 
between the upper and lower portions of said connector and said pin memb^ is contacted by a 
pin clamp member thai is movable between engaged md disengaged positions to engage and 
disengage said pin member to fixedly retain the upper portion with respect to the lower 
portion in the engaged position and to allow movement therebetween in the disengaged 
position. 

10. The system of claim 1 wherein said coimector includes an elongate rod 
member extendmg along the upper portion of said connector and said rod member is movable 
to actuate a stabilization clamp member that is movable between engaged and disengaged 
positions to allow fhe rotational movement of the holding member relative to the retractor in 
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5 the disengaged position and to prevent the rotational movement of the "holding member 
relative to the retractor in the engaged position. 

11. A system for use in a surgical procedure, comprising: 

a retractor having a plurality of retractor arms thereon and a segment interconnecting 
10 said retractor arms wherein said retractor arms are movable vwth respect to each other; 

a stabilization arm system operatively positionable with respect to said retractor and 
including a holding member that is sized to hold a medical device in a desired position during 
- a medical procedure; — 

a coraiector which is attachable in a fiyed position on said retractor and which interacts 
15 with said holding member of said stabilization arm system to hold said medical device in the 
desired position during the medical procedure; and 

said connector including upper and lower portions wherein said lower portion 
selectively engages said retractor and said upper portion includes said holding member to 
selectively engage said medical device and wherein said connector includes a plurality of 
20 clampmembersthereon to engage and disengage relative movement between the upper and 
lower portion of said connector and to engage and disengage movement of said holding 
member relative to said retractor. 

12. The system of claim 1 1 wherein movement between the upper and lower portions 
25 . ofsaid connector is in a direction generally parallel to the retractor. 

13. The system of claim 12 wherein said plurality of clamps on said connector 
includes a pin clamp member thereon that operates between engaged and disengaged positions 
to engage and disragage said upper portion of said connector fiom said lower portion of said 

30 connector such that said upper portion is movable witih respect to said lower portion in the 
disengaged position of said pin clamp membdr and movement ofsaid upper portion with 
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respect to said lower portion of said connector is restricted in the engaged position of the pin 
clamp member. 

14. The system of claim 13 wherein said connector includes a pin member extending 
between said upper portion and said lower portion and said pin clamp member engages said 
pin member in said engaged position of said pin clamp member. 

15. The system of claim 13 wherein said connector is movable along said retractor 
- in said engaged and disengagedpositions of said pin clamip member. 

16. The system of claim 1 1 whisrein movement between the holding member of the 
upper portion of said connector is generally perpendicular to the retractor. 

17. The system of claim 16 wherein said plurality of clamps on said connector 
includes a stabilization clamp member thereon that operates between engaged axid disengaged 
positions to engage and disengage holding member with respect to said upper portion of said 
connector such tiiiat said holding member is movable in a generally three dimensional 
direction with respect to said retractor in the disengaged position of said stabilization clamp 
member and movement of said holding member with respect to said upper portion of said 
connector is restricted in the engaged position of the stabilization clamp mernber. 

1 8. Tbe system of claim 1 7 wherein said connector is movable along said retractor in 
said engaged and disengaged positions of said stabilization clamp member. 

19. The system of claim 1 1 wherein said retractor includes a plurality of anns and 
an interconnecting segment thereon and said connector is slidable along said interconnecting 
segment of said retractor in said engaged and disengaged positions of said plurality of clamp 
members of said connector. 
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20. The system of claim 19 wherein said lower portion includes a lever member 
thereon and said lever member is moveable between engaged and disengaged positions 
thereon to fixedly connect said connector to said retractor in said engaged position. 

21 . The system of claim 20 wherein said lever member is movable to an 
interaiediate position wherein said connector slidingly engages at least a portion of said 
retractor and said connector is slidable theiealong. 

22. The system of claim 1 1 wherein said upper portion of said connector includes 
an elongate member thereon and said elongate member interconnects at least two of the 
plurality of clamp members thereon. 

23. The system of claim 22 wherein the plurality of clamp membere include a pin 
clamp member and a stabilization clamp member on the upper portion of the connector and 
wherein the elongate member is movable to an engaged position wherein rotational movement 
of the upper portion of the connector relative to fee retractor is limited. 

24. The system of claim 23 wherein rotational movement of the upper portion of 
the connector relative to the lower portion of flie connector is prevented in the engaged 
position of the elongate naembe^, 

25. The system of claim 22 wherein said elongate member includes an axis of 
rotation on said connector and at least one of the plurality of clamp members is of&et 
therefiom on said upper portion of said connector. 

26. The system of claim 25 vrtierein said plurality of clamp members include a pin 
clamp member and said pin clamp member is ofiset from said axis of rotation of said elongate 
member. 
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27. The system of claim 25 wherein said plurality of clamp members include a 
stabilization clamp member and said stabilization clamp member is offset from said axis of 
rotation of said elongate member. 

28. The system of claim 25 wherein said holding member is offset from said axis of 
rotation of said elongate member. 

29. A system for use in a surgical procedure, comprising: 

- aretractorhavingapluraUty of laterally extending arms tfaerron wherein said arms 

movable vn&i respect to each ofter and said retractor includes a top surface; 

a stabilization aim system qieratively positionable with respect to said retractor and 
including a holding member thereon to hold a medical device in a desired position during a 
medical procedure; 

a connector having an upper portion and a lower portion wherein the upper portion is 
movable with respect to the lower portion and the connector is movable with respect to the 
retractor and the upper section includes opposite ends thereon; 

an elongate member having ia rotational axis and extending generally between the 
opposite ends of the upper portion; and 

said holding member is on the upper pordon of the connector. 

30. The system of claim 29 wherein said holding member is generally offset from 
the rotational axis of the elongate member and is adjacent to the second end of the upper 
portion* 

31. The system of claim 29 wh^m said iqpper portion and said lower portion 
include a first clamp member extending therebetween and said first clamp member is movable 
between engaged and disengaged positions wherein rotational movemrat between said upper 
and lower portions is prevented in the engaged position of said first clamp member. 
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32. The system of claim 31 wherein said first clamp member is offset from the 
rotational axis of the elongate member. 

33. The system of claim 31 wherein said first clamp member is spaced apart from 
one of said opposite ends of said upper portion. 

34. The system of claim 3 1 wherein said first clamp member pemits rotational 
movementbetween the xq)per portion and the lower portion of the connector in a generally 

- henzontal direction. 

. 35. The system of claim 29 wherein said opposite ends of said upper portion 
are oriented in a generally horizontal direction along said connector and are spaced apart from 
said top surface of said retractor. 

36. The system of claim 29 wherein said upper portion and said lower portion 
include a second clamp member extending therebetween and said second clamp member is 
movable between engaged and disengaged positions wherem rotational movement between 
said holding member and said elongate member is peimitted in the disengaged position of said 
second clamp member. 

37. The system of claim 36 wherein sdid second clamp member is oflfeet from the 
rotational axis of the elongate member. 

38. The system of claim 36 wherein said second clan^ member is generally spaced 
apart from one of said opposite ends of said upper portion. 



wo 00/42935 



PCT/USOO/01571 



39. The system of claim 36 wherein said second clamp member permits rotation of . 
at least a portion of said upper portion in a generally vertical direction in the disengaged 
position. 

^ 40. The system of claim 39 wherein said second clamp member pemiits rotation of 
said holding member in a generally vertical direction in the disengaged position. 

41. The system of claim 29 wherein' said connector includes first and second clamp 
- members and said holding member is movable in gently parallel and pexpendicular 

directions relative to said elongate member when said first and second clamp members are in 
the disengaged positions. 

42. The system of claim 41 wherein said connector is movable relative to said 
retnu;tor when said first and second clamp members are in the engaged and disengaged 
positions. 

43. The system of claim 41 wherein at least one of said first and second clamp 
members are spaced apart from one said of said opposite ends of said upper portion of said 
connector. 

44. The system of claim 41 wherein each of said first, and second clamp members 
are spaced apart fix)m one of said opposite ends of said upper portion of said connector. 

45. The system of claim 41 wherein said at least one of said first and second clamp 
members are ofEset &om the rotational axis of elongate member of said upper portion. 

46. The syston of claim 45 wherein each of said first and second clanip members 
are o£&et from the rotational axis of elongate member of said upper portion. 
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47. The system of claim 29 wherein said lower portion includes an actuation lever 
movable between engaged and disengaged positions and said connector is movable along said 
retractor in the disengaged position and is fixedly connected thereto in the engaged position 
and wherein the upper portion is movable relative to the lower portion in the engaged and 
disengaged positions of the actuation lever. 

48. The system of claim 47 wherem the actuation lever is rotatable less than about 
180 degrees between the engaged and disengaged positions. 

49. A system for supporting a surgical instrument, comprising: 
a retractor, 

a surgical instrument support that secures the surgical instrument to the 
retractor; 

wherein the surgical instrianent support includes: 

(a) a connector having an upper portion and a lower portion; 

(b) the lower portion releasably engaging the retractor at a desired location 
thcreatong and the upper portion releasably engaging a surgical instnunent and wherein the 
upper portion is rotatable with respect to the lower portion in a generally horizontal direction 
and the sutgical instrument is ipovable with respect to the retractor in a generally three • 
dimensiciial direction; 

(c) an actuation member whidi is itiovablebetweem engaged and disengaged 
positions herein when tiie actuation member is m the engaged position, rotation of flie upper 
portion wia respect to tiie lowerportion is prevented and movemoit of tiie surgical 
instrument wifli req}ect to flie iq)per portion is prevented. 

50. The system of claim 49 wbesdn tiie actuation member has a single axis of rotation 
which extends between a knob member and a surgical instnunent engaging clamp. 
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.5 51. The system of claim 49 wherein the actuation member has a single axis of rotation 

is in operative contact with a lower portion engaging clamp, a surgical instrument rotating 
clamp and a surgical instrument engaging clamp . 

52. The system of claim 5 1 wherein each of the lower portion engaging clamp, 

10 surgical instrument rotating clamp and the surgical instrument engaging clamp are rotatable 
widi respect to each. 

53. A system for stabilizing a predetennined area of a patient, comprising: 
a retractor; 

15 - a stabilization device for placement adjacent to the desired predetenn^ 

patient 

a stabilizer arm that secures the stabilization device to the retractoi; 
wherein the retractor includes: 

two arms and a rack segmmt, interconnecting the two arms, for selectively spacing 
20 the two arms fiom each oth^ and for maintaining the two arms in a desired fiyed relationship; 
and 

wherein at least one of the two aims and rack segment are configured to removably . 
receive the stabilization arm system connected thereto on an external rail surface thereon; and 
wherein the stabilization aim system includes: 
25 an elongated handle having a first end and a second end wherein the first end is . 

sized to engage a stabilization device thereon wherein the stabilization device is configured 
for contacting the predetermined area of the patient; and 

a connector for connecting the handle to the retractor so the stabilization device 
can be moved to a desired position wherem the stabilization device engages the predetermined 
30 area of the patient and the connector including an upper portion and a lower portion wherein 
the upper portion includes a plurality of clzxnp members rotatable about 9, horizontal axis of 
flie vppa portion thereon and the plurality of clan^ menibers enable the handle to move in 
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10 



20 



vertical and horizontal directions relative to the retractor in a disengaged position and prevent 
the relative movement thereof in the engaged position_and the lower portion including a clamp 
member having an engaged position wherein movement of the connector relative to the 
retractor is prevented and a disengaged position wherein movement of the comiector relative 
to the retractor is pennitted. 
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34. A system for supporting a surgical instrument, comprising: 

aretractorhaving apluiality of arms having fiiont edges facbg each otherthereon ; 

a surgical instrument support that secures the surgical instrument to the 
letractoi; 

15 wherein the smgical instrument support includes: 

(a) a connector having a lower portion and a iq)per portion; and 

(b) the lower portion releasably engaging the leUactor at a desired location 
therealong and the upper portion releasably engagii^ a surgical instrmnent and vAu^ran the 
upper portion is rotatable with respect to the lower portion about a first axis and the surgical 
instmment is movable with respect to at least aportion of the upper portion about a second 
axis and said first axis and said second iixis are generally perpendicular to each oflier. 

55. Thesystetfi ofclanp54fiirtherindudinglaiobm«jniberonsaid 
connector which is rotatable between engaged and disengaged positions wherein when the 
knob member is in the engaged position, iDtation of the upper portion with iKpect to the 
lowerportion is prevented and movement of the suigical instrument with respect to at least a 
portion of die iq)perpoitipn is prevented. 
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56. A system fijr supporting a surgical instrument, comprising: 

a suigical platfonn sized for positioning adjacent to the body of a patient, and the 

platform having at least one elongate member tiieieon having at least one front edge extending 

therealong and fadng an incision in die body of the patient; 
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5 a surgical instrument support that secures the surgical instrument to the 

surgical platfoim; 

wherein the surgical instrument support includes: 

(a) a connector having a lower portion and a upper portion; and 

(b) the lower portion releasably engaging the surgical platform at a desired location 
10 therealong and the upper portion releasably engaging a surgical instrument and wherein the 

upper portion is lotatable with respect to the lower portion about a first axis and the surgical 
instrument is movable with respect to at least a portion of the upper portion about a second 
* axis and said first axis and said second axis are generally perpendicular to each other. 

15 57. The system ofclaim 56 further including knob member on said 

connector vMoh is rotatable between engaged and disengaged positions wheidn when the 
knob member is in the engaged position, rotation of the upper portion with respect to the 
lower portion is prevented and movement of flie smgical instrument witih respect to at least a 
portion of die upper portion is prevented. 



41 



wo 00/42935 



1 / 12 



PCT/US00/0157I 




wo 00/42935 2 / 12 PCT/US00/01S71 




wo 00/42935 3/12 PCT/USOO/01S71 




wo 00/42935 



4 / 12 



PCT/USOO/01571 




wo 00/42935 



5 / 12 



PCT/USOO/01571 




wo 00/42935 



6 / 12 



PCTAJS00/01S71 




wo 00/42935 



7 / 12 



PCT/USOO/01571 




wo 00/42935 



8 / 12 



PCT/USOO/01571 




wo 00/42935 



9 / 12 



PCT/USOO/01571 




FI6.5 




Fia? 




FIG. 8 




FIG.9 



wo 00/42935 



10 / 12 



PCT/USOO/01571 




FIGjO 



,1/12 PCT/US0O/01S71 




wo 00/42935 



12 / 12 



PCT/USOO/01571 




F I G. I3B 



INTERNATIONAL SEARCH REPORT 



t-p?f^«ytTON OF SUBJECT MATTER 

IPC 7 A61B19/00 A61B17/02 



Ml lomi Application No 

PCT/US 00/01571 



I Aceoidlng to Im amatjonal Patent Challloattofi (IPC) cr to toBiiMttloMidM eiaealliin and IFC 
Bl FIELOS SEARCHED 



tbidudad InlhaMdft 



BaaroniBdMalaaacanaulMdduilnoliw kMMMItanri 



•aanii(mmeo(iittibaMandi whan pmeUnlaauch tana iiaaiO 



ciMciiiiansaMBBBHaTDBgiiaEwuir 



Catagoiy 



CBrtlOB o» dK»«iwit. witl, Meaaon, ap|»^^ 



WO 9B 48703 A (RIESS ANDREAS B) 

5 November 1998 (1998-11-05) 

P«9e 13, line 7 -page 15, line 4; figures 

5,6,8 

EP 0 808 606 A (UNITED STATES SURGICAL 
CORP) 26 November 1997 (1997-11-26) 
column 10, line 3 - line 18; figures 3,4 

US 5 242 240 A (GORHAM ADELBERT) 
7 September 1993 (1993-09-07) 

abstract; figures 1,2,4 

US 4 949 707 A (LEVAHN BRUCE A ET AL) 
21 August 1990 (1990-08-21) 

abstract; figure 2 



-/- 



Q] P»lhardoeumartaanahtodlnih. 

I *8pecialc 



RatMRttodaimNo. 



1-57 



1-57 



1.11,29, 

49.53, 

54,56 



1,11,29, 

49,53, 

54,56 



•0oriM of oftad dooumanto ; 
oonaUBiiid to te d paftiaifar ralevann 



«prio%dateafidiiotlnooitfielwtttl» att4Ga& 



ctelteo or ocharapeoW m««^^^ 



"O* cloflURiartfaf8rilfi0tBanonridtodaaura.uaaw 
I otharmaaiia ' 



fatt Qonaldwwl nGvd or oannat 
irivolManfriiMrtfwatopiwhante takanalotw 

niafite.«icheQmUmllM 
fothawt 

dMunartmombarofthosamaprisntfamly 



I OateoflfteaelualopmplsllQnofthdlrteimdtonalam 



30 Nay 2000 



I NamandniaOlnoaddraMofihalSA 

&|«Pm; P«;«rt Oflloe. P3. 6818 PatenlJaan 2 
NL-2280HVRl)BwIjk 
Tel. (431-70) 340-2040. Tx. 31 651 «po fit. 
Fmk (431-70) 340^16 



fan PCT4SAA10 (Moond thM) (Juty iob2) 



Date of maiInQ of tha ir«am«iaMl aamh mpoit 

13/06/2000 



Aulhortaadofflaer 



Hansen, S 



page 1 of 2 



INIERNATIONAL SEARCH REPORT 


Inb JocMl ikppUcMion No 

PCT/US 00/01571 


1 C^ConUnuatlon) DOCUMENTS CONSIDERED TO BE RELEVANT 


1 C^sgoiy 


* Cftatfon of documant, writh tndicstion.wtierv appropnate. of tho relevam paaMges 


FMwMtodatnNa. 


A 


US 4 143 652 A (MEIER HANS ET AL) 
13 March 1979 (1979-03-13) 

abstract; figures 1,7,12 




1.11.29, 

49,53, 

54,56 


A 


US 5 167 223 A (KOROS TIBOR ET AL) 
1 Oecenber 1992 (1992-12-01) 




1.11,29, 

49,53, 

54,56 




abstract; figures 1,14,24 





Fonn PCmSMZIO (conthlHtlen c( Meond tfiMl) (JuV 1 tsq 



page 2 of 2 



INTEBNATIONAL SEARCH REPORT 

MMiMUen en paiMt tunlhr nwDbm 



iMt ionalAppCruUonNo 

PCT/US 00/01571 



Palantdoeumeht 
cttadinsearct) report 

WO 9848703 



Publication 



Patent faroUy 
membec^s) 



05-11-1998 



OE 
EP 



29707567 U 
0980229 A 



EP 080860S 



26-11-1997 



US 
AU 
CA 
JP 
AU 
CA 
EP 
JP 
US 



5967973 A 
1911497 A 
2202833 A 

10052430 
1911597 
2202838 
0803228 

10033543 
S947896 



A 
A 
A 
A 
A 
A 



US 5242240 



07-09-1993 



NONE 



US 4949707 A 21-08-1990 



US 
CA 
EP 
JP 
UO 
US 



4617916 A 
1322908 A 
0397737 A 
2620813 B 
6906111 A 
47181S1 A 



US 4143652 A 13-03-1979 



CH 

AT 

AT 

AU 

AU 

BE 

CA 

DE 

FR 

GB 

IT 

JP 

LU 

NL 

SE 

SU 

ZA 



608367 A 

350707 B 
42077 A 

507663 B 
2152877 A 

850838 
1092464 
2700661 
2339936 
1571421 
1076549 
52121990 

76659 
77D0938 
7700338 
656470 
7700228 



A 
A 
A 
A 
A 
B 
A 
A 
A 
A 
A 
A 



Publlealion 



03-07-1997 
23-02-2000 



19-10-1999 
30-10-1997 
26-10-1997 
24-02-1998 
30-10-1997 
26-10-1997 
29-10-1997 
10-02-1998 
07-09-1999 



21- 10-1986 

12- 10-1993 

22- 11-1990 
18-06-1997 

13- 07-1989 
12-01-1988 



15-01-1979 
11-06-1979 

15- 11-1978 
21-02-1980 

27- 07-1978 

28- 07-1977 
30-12-1980 

04- ^)8-1977 

26- 08-1977 

16- 07-1980 

27- 04-1985 
13-10-1977 

28- 06-1977 
02-08-1977 
30-07-1977 

05- 04-1979 
30-11-1977 



US 5167223 A 01-12-1992 



NONE 



FoRn PcmSAAio (pBUmUmly aiiiMO {Jki|y 1882) 



